The present review focusses on how tactile somatosensory afference is encoded and processed, and how this information is interpreted and acted upon in terms of motor control. We relate the fundamental workings of the sensorimotor system to the rehabilitation of amputees using modern prosthetic interventions. Our sense of touch is central to our everyday lives, from allowing us to manipulate objects accurately to giving us a sense of self-embodiment. There are a variety of specialised cutaneous mechanoreceptive afferents, which differ in terms of type and density according to the skin site. In humans, there is a dense innervation of our hands, which is reflected in their vast over-representation in somatosensory and motor cortical areas. We review the accumulated evidence from animal and human studies about the precise interplay between the somatosensory and motor systems, which is highly integrated in many brain areas and often not separable. The glabrous hand skin provides exquisite, discriminative detail about touch, which is useful for refining movements. When these signals are disrupted, such as through injury or amputation, the consequences are considerable. The development of sensory feedback in prosthetics offers a promising avenue for the full integration of a missing body part. Real-time touch feedback from motor intentions aids in grip control and the ability to distinguish different surfaces, even introducing the possibility of pleasure in artificial touch. Thus, our knowledge from fundamental research into sensorimotor interactions should be used to develop more realistic and integrative prostheses.
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Introduction
Sensorimotor integration is the process where peripheral sensory input is used to update and modulate motor output. We receive a continuous stream of sensory afference from multiple senses, and the present review concentrates on tactile somatosensory input and how this shapes our behaviour. Cutaneous, tactile feedback is particularly pertinent for the fine tuning of dextrous movements involving the hands. The afference from mechanoreceptors in the hands allows us to engage in complex tasks, such as writing or playing a musical instrument. It also provides a wealth of information for exploratory and manipulative tactile interactions with objects, allowing us to distinguish between a multitude of surfaces. Thus, for accurate motor control and exploration of the world, sensorimotor integration is essential. This is achieving by comparing motor behaviour and sensory consequences, with the inclusion of cognitive factors such as prior learning, through internal models. The prediction of the sensory outcome of behaviour, especially in feedforward internal models, is key for smooth and precise interactions with the environment. In clinical conditions where sensory afferent feedback is degraded, patients can become progressively unstable during movements: from fine, dextrous control, to more gross control such as walking. Without precise sensory feedback, problems emerge that can cause accidents and make life difficult.
The question of how to approach sensorimotor integration is like the chicken and the egg: which came first? Sensory and motor systems develop in tandem and it essentially depends on the situation as to how we utilise our capabilities. A tactile stimulus may drive behaviour, for example, contact with a sharp object makes you move your hand away. Conversely, a motor intention may drive the behaviour; you may want to pick up a cup, so make a movement that then provides sensory feedback. Presently, we explore how somatosensory signals are relayed to the brain and processed in tandem with motor intentions, with a view to integrating these signals to advance prosthetics. By definition, the 
